This hospital-based prospective study was conducted to determine stroke type, risk factors, and early outcome in patients admitted with acute stroke in both Khartoum and Shaab hospitals located in the capital city of Sudan. Consecutive stroke patients presenting within 48 hours of onset were included in the study. Data were obtained from history taking, physical examination, and investigations. Cranial computed tomography (CT) scanning was performed on 18 patients. The diagnosis of stroke type in patients who did not have CT examination was determined by clinical criteria. Ninety-six patients, 56 males and 40 females, were studied. The peak age group was 61 to 80 years. Stroke caused by infarction was found in 58.3% while stroke caused by hemorrhage was found in 41.6%. Hypertension was the most common associated risk factor, constituting 46.9%. Cardiac disease was found in 16%, diabetes mellitus in 14.6%, syphilis in 4.1%, and previous transient ischemic attack in 2.1%. The overall mortality was higher than in western countries. Risk factors for stroke in Sudan are the same as elsewhere; however, the peak age group is one decade earlier than in developed countries. In developing countries, promoting hypertension and acute stroke health care programs are essential to cutting morbidity and mortality rates. Key Words: Cerebrovascular disease-risk factorsoutcome-Sudan. Copyright © 2002 by National Stroke Association Worldwide, stroke continues to cast serious disability problems on the individual on one hand and a considerable burden on health resources on the other. In most developed countries, such impacts are already defined and efforts to optimize preventive strategies are wellestablished. While stroke incidence is declining elsewhere, 1 the developing world is still facing the native problem at its culmination.
Worldwide, stroke continues to cast serious disability problems on the individual on one hand and a considerable burden on health resources on the other. In most developed countries, such impacts are already defined and efforts to optimize preventive strategies are wellestablished. While stroke incidence is declining elsewhere, 1 the developing world is still facing the native problem at its culmination. 2 Limited resources and facilities, dearth of information, and difficulty of its retrieval are major obstacles facing adequate disease study and health planning. In such circumstances, novel approaches in epidemiological methodology that do not cast burden on already constrained resources and application of recognized clinical stroke scales are encouraged because of their simplicity and reliability. [2] [3] [4] The aim of this prospective study was to determine the frequency of stroke types, associated risk factors, and early outcome in Sudanese patients admitted to the hospital.
the country, located in the capital city of Khartoum, and the only ones that have specialized neurology services.
Ninety-six consecutive patients with acute stroke presenting within 48 hours of onset were included in the study. World Health Organization criteria for the acute stroke was adopted, namely rapid onset of clinical signs of focal or global cerebral dysfunction lasting Ͼ24 hours or leading to death with no apparent cause other than a vascular lesion. History taking and thorough neurological and general physical examinations were conducted on each patient. Investigations included blood counts, routine blood chemistry, VDRL in blood and/or cerebrospinal fluid, and electrocardiography. Investigations like cranial computed tomography (CT) scan, echocardiography, carotid Doppler, and angiography were possible to perform, when appropriate, in a limited number of patients. Brain CT scan was done on 18 patients. Where CT was not available, the assessment of stroke type was based on the clinical variables, including level of consciousness, symptoms of increased intracranial pressure (headache, vomiting), blood pressure, and atheromatous markers (diabetes, angina, claudication). 5 Progress notes on clinical and functional states were obtained until patients were discharged from the hospital or death.
Results
Ninety-six patients were included in the study. There were 56 (58.3%) males and 40 (41.7%) females, with a male-to-female ratio of 1.4:1. Their ages ranged between 14 and 90 years, with a peak frequency (45.8%) in the age group 61 to Ն80 years ( Table 1) . The majority of patients (74%) were from the northern (Arab) tribes. The remaining 26% were from African and mixed Arab-African tribes. Fifty-five patients (57.3%) were urban dwellers, while 41 (42.7%) were residing in rural areas.
Fifty-six (58.3%) patients had cerebral infarction and 40 (41.3%) had intracerebral hemorrhage. There was no incidence of subarachnoid hemorrhage. The frequency of associated risk factors is shown in Table 2 .
Thirty patients (31.3%) died, 23 had hemorrhagic stroke, and 7 had infarction. Most of the deaths (75%) occurred within 48 hours of hospital admission. At the time of discharge, 49 (51%) of the stroke survivors remained with some significant degree of neurological deficit, while 17 (17.7%) regained good function.
Discussion
Hospital-based prospective study, despite its known limitations, continues to be an effective means for finding out disease indices in countries where it is difficult to conduct proper neuroepidemiological studies. 3 In our experience, the diagnosis of stroke type by clinical criteria in those patients who did not have CT examination was usually not difficult. It is known that bedside diagnosis of stroke can be reached by meticulous clinical methods in 85% to 90% of cases, even by the nonneurologist. 10 Furthermore, by applying one of the recognized scoring systems (e.g., the Allan score or the Siriraji stroke score 5 ), it is possible to distinguish hemorrhagic from ischemic strokes with over 90% accuracy.
Hemorrhagic stroke was more common in our patients (41.3%) than that reported in western populations. It is more likely that a great proportion of patients with hemorrhagic rather than ischemic stroke came and were admitted to the hospital because of their more dramatic and critical clinical presentation.
The peak age group, 61 to 80 years, is 1 decade earlier than in developed countries. Similar distribution was seen in studies from India, Nigeria, and Saudi Arabia. These observations were explained by reduced life span and a smaller proportion of elderly population in tropical countries. [6] [7] [8] [9] The global tendency of male preponderance 1,6-9 was also observed in our series, where men constituted nearly two thirds of the patients.
The common risk factors observed in our patients were the same as those seen worldwide. Similarly, as well, hypertension continued to be the major risk factor. The role of hypertension was probably made more important by the inadequate blood pressure control observed in a large number of our patients. The main reason for that was failure of treatment compliance because of drug costs and availability problems. Rheumatic heart disease and syphilis are important risk factors in developing countries, particularly in the younger age groups. 7, 9, 11 However, we observed more ischemic than rheumatic heart disease, most likely because the latter is rarely present at the peak ages for stroke. Limited use of anticoagulant 
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therapy because of monitoring difficulties has obviously added to the stroke risk in heart disease. Most of the mortality in our patients occurred in the hemorrhagic stroke group in the first few days of admission. The overall mortality was higher than in western and more prosperous developing countries. 1, 7, 9 That outcome was attributed to the higher proportion of hemorrhagic strokes, and their management in general medical wards lacking facilities of intensive care and expertise of an acute stroke unit. 12 In conclusion, stroke in Sudan has similar risk factors as elsewhere, and its mortality is higher than in western and wealthier developed countries. Encouraging health authorities to improve quality of hypertension control and to develop special hospital care for acute stroke patients is needed to reduce morbidity and mortality of the disease in Sudan and similar developing countries.
